INTRODUCTION
Populations around the world are rapidly aging. As the aging population retires, retirement behaviors and security including poverty issues have been the subject of much attention and discussion (1) . Retirees experience loss of social contacts, financial hardship, and burdensome healthcare needs, which can contribute to stress and exacerbate poor physical and mental wellbeing (2,3). Therefore, to adapt to these challenges, preparation for retirement is very important for the elderly population.
A growing body of research in the United States and Europe has identified a reliable relationship between retirement preparation and health outcomes including physical and psychological well-being. Studies, both cross-sectional and longitudinal study in the United States, have confirmed the positive effects of retirement preparation, including increased positive attitudes, heightened physical and mental health, and more successful transition into retirement. People who prepare for retirement are more likely to better manage physical health issues and financial planning, and thus have a positive impact on their physical and psychosocial well-being (4) (5) (6) . A European meta-analysis also showed evidence for positive results on retirement preparation (7) . However, there is little evidence of this topic in Asian countries. Studies on Japan and China have mainly examined the relationship between retirement planning and financial literature (8, 9) .
Recently, Korea was confronted with increasing retirement issues in the elderly. As the baby boomer generation reaches retirement age (7, 120 ,000 individuals retiring from 2010 to 2018), there are increased concerns about retirement issues including retirement preparation among elderly individuals (10, 11) . The main factors that contribute to retirement issues in the elderly include the lack of a public pension system as well as a weakened family care structure that previously played a dominant role in old-age security (11, 12) . These phenomena have led to a lack of retirement preparation that might contribute to poverty among the elderly, and thereby will exacerbate mental issues (13) . In addition, considering that mental health problems of Korean elderly such as highest suicide rate and depression are urgent public health issues, more studies on mental health issues in terms of diverse perspective is needed (14, 15) . Hence, it is important to examine how the lack of retire-https://doi.org/10.3346/jkms.2017.32.9.1516 ment preparation may increase mental issues in this population. Thus, the present study used longitudinal data and focused on retirement preparation as an important factor for depression among retired elderly individuals. We examined the relationship between retirement preparation and depressive symptoms according to household income and receipt of public pension. Our hypotheses were: 1) lack of retirement preparation after retirement is associated with depressive symptoms; 2) depressive symptoms among retired elderly who is not ready for retirement is strongly associated with low income status.
MATERIALS AND METHODS

Data source and study population
We used raw data from the Korean Retirement and Income Panel Study (KReIS) conducted by the National Pension Research Institute. The KReIS is one of the few large panel datasets that targets young older adults aged 50 years and older (especially early baby boomers); it includes economic status, employment, retirement and its preparation, physical and mental health status, and family relationships among middle-aged and older adults. In addition, the KReIS, which is a nationally representative sample of households, is a biennial longitudinal study Respondents who had not provided data on retirement preparation, age, gender, education level, household income, marital status, perceived health status, limited daily activities, chronic medical conditions, retirement satisfaction, receipt of public pension, support from offspring, or living in a household were excluded from the study.
Measurement of depressive symptoms
Depressive symptoms were assessed using the Center for Epidemiologic Studies Depression Scale (CES-D) that has been widely used in population-based studies (16, 17) . The CES-D is a 20-item scale that asks participants to indicate how frequently they experienced certain psychological symptoms or feelings over the past week. Each question is scored on a four-point scale, responses were summed for a total score (possible range 0-60).
We used the Korean version of the CES-D. It has been validated, with the α coefficient rating 0.9098 (16) .
Assessment of retirement preparation
We assessed retirement preparation using a single self-report question asking whether the participant was financially ready for retirement: "Did you prepare financially for retirement?" Responses were rated on a 2-point scale: yes or no. Despite limitations due to the question's simplicity, a previous study successfully used this method based on the KReIS data (18).
Covariates
We included age, gender, education level (uneducated, less than middle school, or more than high school), household income (low, middle-low, middle-high, high), marital status (married or single, including separated, divorced, or widowed), health status (perceived health status [healthy, neutral, unhealthy], and limitation of daily activities [yes or no]), chronic mental conditions (present, absent). Retirement-related satisfaction was assessed by the question: "Overall, would you say that your retirement has turned out to be very satisfying, moderately satisfying, or not at all satisfying?" These responses were categorized as "satisfied" (very satisfying, moderately satisfying), "neutral" (neutral), or "unsatisfied" (very unsatisfying, moderately unsatisfying). Receipt of public pension was assessed by the question: "Do you receive any benefits including public pension or special occupational pension from the national pension scheme?" (yes or no). Support from offspring was assessed by asking if respondents received private transfer of income from adult offspring. Those who received private transfer of income from one or more offspring were categorized "yes;" others were categorized as "no". To determine whether the respondents lived in a household, respondents were asked if they lived with their household. All variables surveyed by the KReIS were repeatedly measured.
Statistical analysis
The study population's general baseline characteristics were examined by t-tests, and analysis of variance was used to compare the averages and standard deviations in depressive symptom (CES-D 20) scores by characteristics. We used repeated-measurement model (generalized estimating equations) and it determine whether probability of depressive symptom changed over time. We also evaluated the relationship between retirement preparation and depressive symptoms using a generalized estimating equation (GEE) model that was an extension of the quasi-likelihood approach used to analyze longitudinal correlated data. The GEE model is used for analyzing longitudinal data, as it accounted for time variation and correlations among repeated measurements (19) . All independent variables were https://doi.org/10.3346/jkms.2017.32.9.1516 adjusted. Subgroup analysis was performed to evaluate possible associations between depressive symptoms and retirement preparation according to household income or receipt of public pension. Statistical analyses were performed using the GEN-MOD Procedure from SAS 9.4 (SAS Institute, Cary, NC, USA). P values were 2-sided and considered significant at P < 0.05.
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RESULTS
The baseline characteristics of the study population are shown Table 1 . Among the 365 individuals, 67.1% (n = 245) did not prepare for retirement. The mean baseline CES-D 20 scores were 11.54 among those who did not prepare for retirement and 7.20 among those who did prepare for retirement. Regarding household income, the CES-D 20 scores were higher in subjects with low household income compared to the other income groups. In addition, the CES-D 20 scores were lower in subjects who received a public pension compared to those who did not. In total, 18.6% (n = 68) of respondents received a public pension. Table 2 shows the association between retirement preparation and depressive symptoms. Retirement preparation was found to have effect on depressive symptoms at follow-up evaluation. After adjusting for independent variables and treating those who prepared for retirement as the reference group, participants who did not prepare for retirement had a statistically significant increase in depression scores compared with those the reference group (β = 2.49; standard error [SE] = 0.64; P < 0.001). Regarding public pension receipt, participants who did not receive a public pension showed higher depression scores (β = 2.18; SE = 0.96; P = 0.023) compared with those who did receive a public pension. Fig. 1 shows the association between retirement preparation and depressive symptoms by household income or receipt of national pension. Individuals without retirement preparation and with a low household income showed the most drastic increase in depression scores (β = 4.43; SE = 1.29; P < 0.001). Individuals without retirement preparation and the lack of national pension also showed a significant increase in depression scores compared with individuals who had prepared for retirement but lacked national pension (β = 3.02; SE = 0.67; P < 0.001). Retirement preparation was not significantly associated with depressive symptoms among those with middle-high or high levels of household income.
DISCUSSION
Recently, elderly Koreans including baby boomers, listed retirement planning issues as a serious financial stressor. According to a Metlife Mature Market Institute report in 2013, the economic readiness of older adults, including baby boomers, received a D grade, which meant that retirement security for retirement was seriously lacking among retirees (20) . Thus, it is necessary to design effective strategies to prevent retirement issues and manage psychological wellbeing among retired elderly.
We found that lack of retirement preparation after retirement was significantly associated with depressive symptoms among the retired elderly population, after multivariable adjustment. Our findings were similar to previous studies about psychological perspective: life satisfaction for elderly retirees was affected by preparing financially for retirement. Retirees who prepared for their economic security during retirement were more likely to have better financial security, and thereby achieve higher life satisfaction (18) . In addition, retirees who had not planned for retirement were less financially secure and were more likely to experience financial hardship, which exacerbated their poor psychological wellbeing (21, 22) .
Our findings suggested that efforts to improve mental issues and retirement security should target retired elderly who did not prepare for retirement. According to a report on the survey of household finances and living conditions in 2015, only 8.8% of households were well prepared for retirement, whereas 72.8% of households were not prepared for retirement (23) . This finding means that most elderly Koreans experience lack of retirement preparation. Despite its issues remain a concern, initiatives to resolve lack of retirement preparation are rare. Thus, we suggest that retirement programs, such as financial literacy programs, should focus on supporting retired elderly who did not prepare for retirement. Many retirement studies related financial literacy programs confirmed the positive association between financial literacy and retirement preparation, and suggested that financial literacy might have a beneficial effect on retirement preparation (24) (25) (26) (27) (28) (29) . For example, individuals who have some level of financial literacy are more likely to prepare for financial security, because more knowledge about financial matters enables individuals to make more substantive financial plans and more sound decisions regarding allocations of their money and savings (30) . Despite positive outcomes, there are no public financial literacy programs for retirees in Korea. Therefore, policy makers should develop financial literacy programs for retirees. Our subgroup analysis indicated that the lack of retirement preparation was strongly associated with depressive symptoms among individuals with low levels of income or lack of public pension. Few studies have offered potential explanations. Economically vulnerable groups, particularly individuals with low income, are at risk for not preparing adequately for their retirement (31) . Thus, economically disadvantaged elderly in particular may be more vulnerable to retirement insecurity, and thereby experience poverty and deterioration in mental health. Our finding regarding the association between lack of public pension and depressive symptoms can be explained by the importance of pension income in Korea. Of note, pension income has become more important in Korea recently because the tradition of family care that has played a dominant role in old-age security is rapidly breaking down through rapid industrialization and urbanization (12) . Moreover, lack of national pension with low economic status among retired elderly influences psychological wellbeing including overall quality of life (32) . Thus, lack of public pension exacerbates retirement insecurity among unprepared retirees, which results in deterioration of psychological wellbeing, manifested as depressive symptoms.
Several important insights into improving mental issues among retired elderly emerged from our data. First, lack of retirement preparation was associated with increased depressive symptoms. In addition, depressive symptoms increased most drastically among individuals with low income and no retirement preparation. Furthermore, guaranteed preparation for retirement is very important to retired elderly individuals with low economic status. Elderly individuals with high economic status have many mechanisms to ensure retirement security, such as personal pensions and reverse-mortgage loans, whereas there is no way to guarantee income security for retired elderly individuals with low economic bracket. The government should focus on retirement preparation programs for elderly individuals with the lowest incomes to help these individuals improve their retirement security. Moreover, the government could encourage all elderly individuals to prepare for retirement by developing retirement preparation programs such as financial literacy programs.
This study had several strengths compared with previous studies. First, we used a representative sample and longitudinal data collected from a nationally representative dataset. Second, to the best of our knowledge, our study was the first to report the relationship between depressive symptoms among retired elderly individuals and retirement preparation. Finally, we focused on the causes of depressive symptoms among retired elderly individuals.
Our study also had several limitations. First, a major limitation of the present study was the relatively small sample size and short follow-up periods. It is possible that we underestimated the relationship between retirement preparation and depressive symptoms. In addition, regarding the general characteristics of the baseline, there were no significant differences among the groups in some of the general risk factors for elderly depression. Hence, our findings are limited in to the interpretation of the results. Therefore, further studies on this topic are needed using a large sample size and a long follow-up period. Second, regarding the CES-D scores, higher score simply reflects greater depressive symptoms and does not necessarily imply clinical depression. It might be meaningful to categorize the CES-D score based on the cut-off point and analyze the results, but we could not evaluate this due to the small sample size. Third, we did not investigate reasons individuals had for not preparing for retirement. In addition, as causal relationships between independent variables and the dependent variable (depressive symptoms) were tested in only one direction, the results could reflect reverse causality. Therefore, we could not determine whether higher depressive symptoms caused individuals not to prepare retirement or whether there was another explanation for our results.
Despite the limitations, given that baby boomer generation reaches retirement age and that Korea is confronted with increasing retirement issues in older adults, our findings are important for public health practitioner to identify solutions for controlling aging society issues.
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